Morphology of parasympathetic neurons innervating rat lingual salivary glands.
Saliva is essential for taste function and not only does saliva influence taste reception, but also taste perception initiates salivation. As a first step in investigating circuits involved in gustatory-salivary reflexes, we have studied the morphology of the rat inferior salivatory nucleus (ISN), which contains parasympathetic secretomotor neurons that control the parotid and lingual (von Ebner) salivary glands. By applying the fluorescent label Fluorogold to the cut end of the glossopharyngeal nerve, the neurons supplying only the lingual salivary glands were labeled. Confocal microscopy and three-dimensional reconstruction were used to analyze the labeled neurons in the horizontal plane to determine their morphological characteristics. Additional neurons were studied in the coronal plane to determine the influence of the plane of section on neuron morphology. Reconstructions indicated that inferior salivatory neurons extend in a rostral-caudal distribution just adjacent to the medial border of the nucleus of the solitary tract (NST). There is considerable morphological variability among neurons, with neurons having up to 6 primary dendrites and 17 dendritic segments that extend a maximum of 834 microm from the soma. However, although ISN neurons vary in the size and complexity of their dendritic trees, distributions of all measures of neuron morphology are unimodal, indicating that distinct groups of neurons are not revealed based on these measures. There is, however, variability in the orientation pattern of the dendritic trees that is not represented in either the population or mean measures. Individual neurons can be categorized with either mediolateral, rostro-caudal or no apparent preferred orientation. Comparisons of neurons in rostral, intermediate or caudal third of the ISN revealed regional differences in neuron morphology; neurons in the caudal third have significantly longer dendrites than those in the intermediate or rostral third. Thus, while ISN neurons belong to a single morphological grouping, they vary in the size and complexity of their dendritic trees, as well as having different dendritic orientations within the salivary nucleus.